Retrovirus-mediated single-cell gene knockout technique in adult newborn neurons in vivo.
Single-cell genetic manipulation in an intact brain environment is an informative approach to study molecular mechanism of adult neurogenesis. Here, we describe a protocol for retrovirus-mediated single-cell gene knockout in adult new neurons in vivo. A gene of interest is disrupted in adult floxed mice by a vector based on the Moloney murine leukemia retrovirus, expressing Cre recombinase. High-titer retrovirus is prepared by transfecting plasmids into the HEK293T cells and by concentrating the supernatant containing virus. The retrovirus is stereotaxically injected into the dentate gyrus. Cre recombinase is transduced and expressed in a small fraction of adult new neurons in an intact environment, and the gene knockout is highly efficient within the transduced neurons. Virus preparation takes 7 days, but virus injections take less than 1 h per mouse. By changing the survival time of the mice after the injection, one can analyze the effects on new neurons at different ages.